Regulation of the proapoptotic factor FOXO1 (FKHR) in cardiomyocytes by growth factors and alpha1-adrenergic agonists.
Apoptotic responses in cardiomyocytes are opposed by the protein kinase Akt (protein kinase B) and thus can be suppressed by a number of growth factors and cytokines. In some cell types, Akt phosphorylates and inactivates members of the forkhead box (FOXO) family of transcription factors that are active in regulating the expression of proapoptotic cytokines and signaling intermediates. In the current study, we investigated the possibility that FOXO1 (FKHR) was expressed, regulated, and functional in cardiomyocytes. Addition of epidermal growth factor (EGF) (10 nM) to neonatal rat cardiomyocytes caused rapid phosphorylation of Akt and slower FOXO1 phosphorylation. In contrast, the alpha1-adrenergic receptor agonist phenylephrine (50 microM) did not phosphorylate Akt and caused dephosphorylation of FOXO1 acutely and increased FOXO1 expression with chronic exposure. Phenylephrine, but not EGF, caused nuclear translocation of FOXO1, a response that is associated with dephosphorylation. Overexpression of FOXO1 activated transcription of the proapoptotic cytokine, TNFalpha-related apoptosis-inducing ligand, as indicated by reporter gene activity. This response was enhanced by phenylephrine and inhibited by EGF. FOXO1 is expressed, regulated, and functionally active in cardiomyocytes and thus may contribute to apoptotic responses in heart.